CIVL 498C Life Cycle Assessment

Week 5: Quantity Takeoffs and
Construction Formats
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Construction Formats

Many formats BARBI & Lexicon
IFC

OCCS/ OmniClass
MasterFormat .

Lexicon ECDGNDS
CUSFB '  ICONDA | |
; : e : SDIIC bDEUIldIngF}EFnItIDHS :
| | i ' BARBI | | i
| | | UNICLASS = 15012006 2/3 | |
5 5 | BS6100 | ! C | |
| ! : I . cPso | : |
L i I 1 i -
19'50 1935 52 1994 19'96 1998 zd'on 2(!02 2004 2006

Examples of worldwide controlled vocabulary (CV) initiatives for

the construction industry.
01/10/2014 (Lima et al, 2007) 3



https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCcQFjAB&url=http%3A%2F%2Fextras.springer.com%2F2007%2F978-1-84628-975-0%2Fcol%2Fdpi.inpe.br%2Fce%4080%2F2007%2F01.29.23.34%2Fdoc%2Fpaper.pdf&ei=xHAsVOniO8_ZoAShkYEQ&usg=AFQjCNG_VkBC8-uQUE

Construction Formats

CIQS and UniFormat
— Organized around where the construction item is.
— Used in the planning stage of a project.

— Use to
* achieve consistency in economic evaluation of projects,
* enhance reporting of design program information, and

* promote consistency in filing information for facility management, drawing
details and construction market data

MasterFormat
— Organized around what the construction item is.

— Used when detailed construction information is required on the basis of
materials or methods.
— Used to
* organize specifications, and
* contracting and procurement requirements.



48l E 1557 - 09

Level 1 Level 2 Level 3
Major Group Elements Group Elements Individual Elements
A SUBSTRUCTURE Al Foundations AL Siandard Poundations

ALOTD Special Foundations
ALO3D Slab on Grade

A0 Basement Construction AZDID Basement Excavation
A0 Basement Walls

°
U l l Ifo rl I Iat B SHELL Bl0  Supersimacture B0  Floor Constructicn
B0 Kool Constrsetion

B20  Exterior Enclasare B2010 Exteriar Walls
B20X0 Exterior Windows
B2030 Exterior Doors

Roofing B30 Roof Coverings

B30
BI020 Foof Openings
C INTERIORS C10  Imterior Construction CI0I0  Partitions

CI0 [nterior Doors
CI030 Filtings

C20 Siams C2010 Stair Construciion
2020 Stair Pundshes

Construction g

C3030 Ceiling Finishes

D SERVICES DI0  Coveyi TI010 Elevaors & Lifis
RrEE DIO20  Escalutors & Moving Walks
Dinea Other Conveying Sysiems

D20 Plumbing D010 Plumbing Fixrures
D20 Domestic Water Distribution

D30 Samitary Wasie
D0 Rain Warer Drainags
Ti2A0 Other Plumbing Systems

D3 HWVAC D301 Encrgy Supply
DAz Hear Generating 5 ystems
03030 Caaling Generaling Systems
D3040 Distribastion 5ystems
3050 Terminal & Fackage Units
D3D6D G 1= and L i
A0 Systems Testing & Balancing
D30sn Other HVAC Sysiems

& Equipment

D43 Fire Protection D010 Sprinklers

D402 Standpipes

[4030  Fire Protection Specialties
D40HM Oxbset Fire Proleciion Systems

D50 Ebscirical D010 Electrical Sersace & Disgribulion
05020 Laghting and Branch Wiring
D500 Communications & Security
(LT Oiher Electrical Systems

E EQUIPMENT & FURMISHINGS EI0  Equipment EIOI  Commercial Equipment
E10z0 Institutional Equipment
E1030 Velicular Equipment
E10e0 Other Equipment

Ei0  Fumishings E2010 Fixed Fumishings
E3020 Movable Fumnishings
F SPECIAL CONSTREUCTION Fln Special Construction FLo Special Strsctures
& DEMOLITION FI0z0 Integrated Construction

F1030 Special Constmaction Symems
Frido Special Facilities
F10s0 Special Controls and

Inatrumentation
F20  Sebective Building Demolition F2010 Building Elements Demalivion
Fhg Hazardous Cﬂmpqmmu
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FIG. 2 UNIFORMAT Il Classification of Bullding Elements with Alpha-Numeric Deslgnations



CIQS
Elemental
Construction
Format
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A SHELL B
Al SUBSTRUCTURE

A3

C

%]

All

Al2

Foundations

A11l Standard Foundations
Al12 Special Foundations
Basement Excavation

STRUCTURE

A2l
A22

A23

Lowest Floor Construction B2
Upper Floor Construction
A221 Upper Floor Construction
A222 Stair Construction
Roof Construction
B3

EXTERIOR ENCLOSURE

A3l

A32

A33

A34

A35

Walls Below Grade

A311 Walls Below Grade

A312 Structural Walls Below Grade
Walls Above Grade

A321 Walls Above Grade

A322 Struetural Walls Above Grade
A323 Curtain Walls

Windows & Entrances

A331 Windows & Louvres

A332 Glazed Screens

A333 Doors

Roof Covering

A341 Roofing

A342 Skylights & Roof Glazing
Projections

SERVICES D

MECHANICAL m

Cll

12

C13

Cl4

Plumbing & Drainage

C111 Equipment

C112 Piping

C113 Fixtures

114 Special Piping & Fixtures

Fire Protection

121 Eguipment

C122 Piping & Sprinkler Heads

HVAC D2
C131 Equipment

C132 Ductwork

C133 Piping

C134 Ductwork Terminal Devices
C135 Piping Terminal Devices

Controls z
C141 Central Equipment

C142 Control Points Z1

ELECTRICAL

C21

C23

Service & Distribution

C211 Equipment

C212 Auxiliary Power Equipment
(213 Distribution Conditiens
214 Motor Controls

Lighting, Devices & Heating

€221 Lighting £
222 Devices

(223 Heating

Systems & Ancillaries

231 Fire Alarm

€232 Communications

(233 Security

€234 Other Systems & Ancillaries

INTERIORS

Bl PARTITIONS & DOORS

B11 Partitions
B111 Fixed Partitions
B112 Movable Partitions
B113  Structural Partitions

B12 Doors

FINISHES

B21 Floor Finishes
B22 Ceiling Finishes
B23 Wall Finishes

FITTINGS & EQUIPMENT
B31 Fittings & Fixtures
B311 Metals
B312 Millwork
B313 Specialties
B314 Furnifure
B32  Equipment
B33 Conveying Systems
B331 Elevators
B332 Escalators & Moving Walks
B333 Material Handling Systems

SITE & ANCILLARY WORK

SITE WORK
D11 Site Development
D111 Preparation
D112 Hard Surfaces
D113 Improvements
D114 Landscaping
D12 Mechanical Site Services
DI3  Electrical Site Services

ANCILLARY WORK
D21 Demolition

D211 Demolition

D212 Hazardous Materials
D22 Alterations

GENERAL REQUIREMENTS
& ALLOWANCES
GENERAL REQUIREMENTS & FEE
711 General Requirements
Z111  Supervision &
Labour Expenses
Z112  Temporary
Z113  Permits, Insurance
& Bonds
Z12  Fee
ALLOWANCES
721  Design Allowance
722 Escalation Allowance
223 Construction Allowance



MasterFormat
Construction
Format

03 00 00

02 01 00
030110
0301 20
030123
0301 30
03 01 30.51
03 01 30.61
03 01 30.71
0301 30.72
0301 40
03 01 40.51
03 01 40.61
03 01 40.71
03 01 40.72
03 01 50
03 01 50.51
03 01 50.61
03 01 50.71
03 01 50.72
03 01 60
030170
03 01 80
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Concrete
Maintenance of Concrete

Maintenance of Concrete Forming and Accessories

Maintenance of Concrete Reinforcing
Maintenance of Stressing Tendons
Maintenance of Cast-in-Flace Concrete
Cleaning of Cast-in-Place Concrate
Rasurfacing of Cast-in-Place Concrate
Rehabilitation of Cast-in-Place Concrate
Strengthening of Cast-in-Place Concrata
Maintenance of Precast Concrete
Cleaning of Precast Concrata
Reasurfacing of Pracast Concrata
Rehabilitation of Precast Concrate
Strangthaning of Pracast Concreta

Maintenance of Cast Decks and Underlayment

Cleaning Cast Decks and Undarlaymeant
Resurfacing of Cast Decks and Underlaymant
Rahabilitation of Cast Decks and Underlayment
Strengthening of Cast Decks and Undarlaymant
Maintenance of Grouting

Maintenance of Mass Concrete
Maintenance of Concrete Cutting and Boring

Procurement and Contracting

Requirements Group

Div. 00 Procurement and Contracting
Requirements

Specifications Group
General Requirements Subgroup
D D1 General Requirements

Facility Construction Subgroup

Div. 02 Existing Conditions

Div. 03 Concrete

DOiv. 04 Masonry

Div. 05 Metals

Div. 06 Wood, Plastics, and Composites
O 07 Thermal and Moisture Protection
Div. 08 Openings

Div. 09 Finishes
Div. 10 Specialties
D 11 Equipment

Div. 12 Fumishings

O 13 Special Construction

Oiv. 14 Conveying Equipment

Div. 15 Reserved for Future Expansion
Div. 16 Reserved for Future Expansion
Ow. 17 Reserved for Future Expansion
Oiv. 18 Reserved for Future Expansion
O 19 Reserved for Future Expansion

See detailed divisions
https://secure.spex.ca/siteadmin/freedocuments/images/1.pdf 7

Facility Services Subgroup
Div. 20 Reserved for Future Expansion

Div. 21 Fire Suppression
Oi. 22 Plumbing
Div. 23 HVAC

Div. 24 Reserved for Future Expansion
Div. 25 Integrated Automation

Div. 26 Electrical

D, 27 Communications

Div. 28 Electronic Safety and Security
Div. 29 Reserved for Future Expansion

Site and Infrastructure Subgroup

Div. 30 Reserved for Future Expansion
Div. 31 Earthwork

Div. 32 Exterior Improvements

Div. 33 UHilities

Div. 34 Transportation

Div. 35 Waterway and Marine

Div. 36 Reserved for Future Expansion
D 37 Reserved for Future Expansion
Div. 38 Reserved for Future Expansion
Div. 39 Reserved for Future Expansion

Process Equipment Subgroup

Div. 40 Process Integration

Div. 41 Material Processing and

Handling
Equipment

Div. 42 Process Heating, Cooling, and
Drying Equipment

Div. 43 Process Gas and Liguid

Handling,
Purification and Storage
Equipment
Div. 44 Pollution Control Equipment
Div. 45 Industry-specific Manufacturing
Equipment
Div. 46 Reserved for Future Expansion
Div. 47 Reserved for Future Expansion
Div. 48 Elecirical Power Generation
Div. 49 Reserved for Future Expansion
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Construction Formats

Typical documents where construction formats are used during project

phases;
e Programming
e Schematic Design (SD)
e Detailed Design (DD)
e Design Development
e Construction Documents

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Programming Design
«  Functional program Schematic design -
Planning *  Technical program Design Construction Operations

= Master schedule development
+  Program cost Construction

-

Project TIME LINE Project

Conception Disposition

01/10/2014 (Lima et al, 2007)
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Interoperability

between
CIQS and

MasterFormat
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ELEMEMTAL

A

SHELL

A1 Substructure

A2 Structure

A% Exterior Closure

I = T
NTERIORS
B1 Paritions & Doors
B? Fimshes
B3 Fimings & Equipment
P~
| R TR R ey
SERVICES
1 Mechanical
2 Electnical
. T

I SITE & ANCILLARY WORK

3 Rite Work
D2 Ancillary Work

GEWERAL REQUIREMENTS
& ALLOMW ANCES

21 Cieneral Reguirsments

£ Allywances

Fo——

MASTERFORMAT 2004

Diiwision 31 Earthwork

Diivision (3 Concrete

[iwision 4 Masonry

Divigion 03 Metals

Diwigion 06 Wood, Plastics & Composites
Divigion 07 Thermal & Modstire Prostection

Dhvision 08 Openings

Digvnspom 013 Concrete
Divigson 04 hasonry
Divisson 0% Metals

Divison O (penings
Drivision 09 Finishes

Dhvision 06 Wiood, Plastics & Composites

Divisiom 10 Specialties

Dhivizion 11 Equipment

Division 12 Furnishings

Dhivision 13 Special Construction

Drivisicn 14 Conveying Systems

Diivision 21 Fire Suppressian

Dnvigion 22 Plumbing

Divigion 23 Heating Ventilating & Air-
Condrtionmg

Division 25 Infegrated Awtemation

Dhvigkon 26 Eleetrical

[Hvision 27 Commurneations

Crivision 02 Existing Conditions

Dhivision 31 Farthwaork

Division 32 Exrerior Improvements

Drivizion 33 Utilities

Drwvision 00 Procurement and Cornbracting
Requirements

Dhivisaon 01 Gieneral Requirements
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Quantity Takeoffs

Comparative
LCA Process

Comparative
Concept in
Green Building
Programs
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120%
100%
80%
60%
40%
20%
0%

Proposed Building

Takeoffs
1E4B
Design and 5
Estimates Meodeing
N
Work
Complete
A4
Takeoffs
Design ; IE4B
an Maodeling
Estimates
Reference Building
O Reference Building O Proposed Building
Exceedance
Improvement I Improvement Improvement Improvement
b . . |
Global warming Acidification Eutrophication Ozone depletion Smog Primary energy
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CIVL 498C

Define Inputs, such as:
* Building Information (location, life expectancy, occupancy type)
You Input , ..
Building * Operating Energy (energy type — electricity, natural gas, LPG)
Information * Assembly (geometry, assembly and material type, loading)
v * Material (material takeoffs) Takeotf
e ATHENA® _
Impact Estimator
for buildings
Types of results:
Inventory Analysis Impact Assessment
You get life
cycle
information

01/10/2014 12




Quantity Takeoffs
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Quantity Takeoffs

AFF

Advanced Takeoff Software
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Quantity Takeoffs

TrelPAAFF

LA LAN~4 4} [

Advanced Takeoff Software

>

Area Cond

1 & SLaB oM CRrATE
SR OWELL SONIoUBATES
GRAVEL #

01/10/2014 15



Ex. Use of takeoffs in CIVL 498C.
Following CIQS methods with modified format.

**See Appendices for Inputs
and Assumptions documents.

|IE Inputs Document - Lasserre

. 01/10/2014

Lasseme Building -
GFA 5276m*
Gua | U Assem KnownMeasu
clcéls;‘ﬁm ntit | nit | bly Assembly Name Input Fields red :En"llfu
y | s | Type information peri
Al 105 m
Foundations 5
Footing | Footing_ Strip_Basement_F
5 AA
Length (ft) E B
Width () 1.60 1.60
Thickness {in} 10 10
Concrete (psi) 3 2000
Concrete flyash
T ¥ 7 average
Rebar 24 #4

16
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Ex. Use of takeoffs in CIVL 498C.
Following CIQS methods with modified format.

. 01/10/2014

**See Appendices for Inputs
and Assumptions documents.

Lewvel 3 CIQS Assembly i .
Element Type Assembly Name Specific Assumptions
&11 Foundations
1.1 Concrete
Fooding

Fooling _Strip_Basement F
H_H

In The Imipact Estimator
there is @ limitation range of
[7.5",19.7"] for acceptable
thickness. In order to find
the width corresponding to
the corrected thidoness the
Volume of original footing is
calculated and equated to
the wolume of the corrected
fonting, to calculate the
width related to the
oorrected wolume:

1%2 6" 23[ft]=(1Min] 12* 23
ft)*Corrected Width
Corrected Width=1.6 [ft]

17
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Ex. Use of takeoffs in
Design Practice.

Following CIQS

elemental cost analysis

methods.

01/10/2014

. Fatia Elnmentnl Cast ] Elnmental Ameum ] Parle par me

mmant |wars  oumy | ummw | smTew Toml | SubTewl | Tew | %
& RHEIFII 1 /AT s A AR A 1, AR &% Lk
&1 SUBSTRUCTURE 1E, 1040 e EE 82

Aa11  Foundaliorm a2 1,587 md 0000 415100 E-TH]

Al Basemont Exzovation ! o

ALY Specil Condione il | ooa | | |
A2 ETRUCTURE 1,421 400 5| D3

AZ1  Lowsst Floor Conatraction | Q822 1,87 mi 12450 | 1T | T |

Af2  Upper Floor Consruction | 0176 i ome o &7 XS0 158 48
|z Aoer Conmmuenon | omz | vmdome A | dma | | sram | | |
£% FXTFRINR FMC NRIIRE 1,515,600 RAT TN | T

AZ1  Wals Baliw Grade ] 1]

Adg WVale Anon GrRcs L 1 ATe e L L] 1ET 200 [ L]

AJ3  Windows & Ectrances nom 1 Bum 5, 400,00 05, 400 4y

AJd  Foof Coverings nare 1481 mE 150.45 83,500 Iz

A35  Projactions | oo | i Sum 35,800.00 | 35,800 | | miz| | |
(B INTERIORS 1AF m2 FAS D | |2m | 8|
21 PAATITIONSG E RS ar,mng 222 1)

Hi1 PAmAR L B 1.6 W 2IULn A R TArEd

B3 Dees 1 = 25 Lys 205000 | To00l | ! 4268 | | |
B2 FINISHES 137200 LAR=1] 2

B2 Fleor Finlshes 1000 137 wE 6 LT .28

B2 Caoling Finshes 1.000 1587 w2 2045 o4, 50 2045

B23  Wal Firishos | 1671 | zmieome 1609 | s | | mamm| | |
B3 FITTIMNGS & EQUIFMENT 138800 Mes |

B3 Frnos & Fixures 1000 137 mE 4552 T, B0 L

B Equipment 1000 187 mE 00 o =k ee]

O30 DClwvaiors | oo | 1 Mo B0,000.07 | 00,000 | e | |
©  SERVICES 1687 1RO | T | 198 |
1 MECHEMICAL B3, 300 2594 | 125

C19  Plumbing & Drainege 1.000 1587 w2 12620 212400 12580

C12  Fise Protien 1.000 15887 432 108 500 432

G153 HYAC 1000 1587 i 24713 416,500 24713
| 14 Cortrols 1000|1687 e 77 | s | | s [ |
2 ELECTRICAL S27 .04 288 57 T3

G231  Eaivice & Diaibatios 1.000 15887 =g 147,300 aran

CER  Lighting, Dawicad & | ealing | 1.000 1007 i 187.00 15,000 1ET.00

C2%  Sywiomas & Ancillaring 1000 1687 w2 e TE4HID TLES

HET BUILDING COST - EXGLUDING SITE i 3318400 J1WAT | 7T |
0 SITE & ANCILLARY WORK 1587 w2 S50, 500) g | Ba
01 SITE WoRK S 00 2raar B2

M Sie Cwealopman 1026 1300 w2 plenRa] VBT o0 LA L)

D12 Meahomical She Bandoss nom 1 Sum 1 58, 0. 00 168,000 22es

M Floeririral Sks Sordd v | UTEL] | 1 A | A% Rl Nt | 1A R | | R Rd | | |
D3 ANCILLARY WORK & agr | oo

02! Bemaliions pler] 1 sum e 0 e e]

HET BUILGING O34T - INOLUAHMNG SITC & 5 TP 0 T L e C ‘:':"il
1 GENERAL RECUIRERENTS & FEE L e 5508 | 134
I Ganeen Faguiremanms A% STRRID 2 a2
Z12  For 5O % 7B 18844
TOTAL COMSTRUCTION ESTIMATE - EXCLUDING ALLCWANCES 3 & 875,800 S05720 | 1000 |_
2 MLLOWANCES 505,00 T2

Za1 Dissge & Pricing Slisamnes YIRS BERLT 18 By

TE2  Escalabion Allesanoe 0o% ] oo

TEY  Constucdon Slesones 0o% ] oo

) LECTY Cicskcd Myl o ES e 175 800 10005

TOTAL COMSTRISCTION ESTIMATE - INCLUDING ALLOWANCES 5 7,104 800 42982 |
VALUE ADDED TAX |QST'HET) [ n.oa
HET 0.0 % 1] =] 5]
TETAL GEMNETRIMTIGN ERTIMATE E TR EGG L] 4 F LB b
Dsaign Deyslopment Estimats

18



A2 STRUCTURE Quantity Unit rate Amount
EX. Use Of ta keoffs in A21 Lowest Floor Ganstruction
Design Pra Ctice 1 Concrete slab on grade (150mm) 1,039 m2 73.50 76,400
: - Congcrete - supply and place 156 m3 230.00 35,900
- Reinforcing 4,083 kg 1.90 7,800
- Granular material {allow 200mm) 208 m3 75.00 15,600
Followi ng CIQS - Finishing 1,089 me 1150 11,900
- Construction joints 1,039 m2 500 5,200
elemental cost analysis
2 Concrete slab on grade (100mm) 348 m2 62.40 21,700
met h (0] d S. - Concrete - supply and place 35 m3 230.00 8,100
- Reinforcing 1,368 kg 1.80 2,600
- Granular material {allow 200mm) 70 m3 75.00 5,300
- Finishing 348 m2 11.50 4,000
- Construction joints 348 m2 5.00 1,700
3  Allowance for housekeeping pads 1 Sum 75,000.00 75,000
A21 Lowest Floor Construction TOTAL: § 1,387 m2 124.80 173,100
19
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Quantity Takeoffs

See ‘CIVL 498C Elemental Construction Format’
http://civl498c.wikispaces.com/Final+Project

Slide 3 in column “Other CIQS Level 3 Elements
to be included for CIVL 498C Final Projects”
shows how CIQS format is modified for CIVL

498C project, primarily to match what is
included IE4B assemblies.
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